Introduction
The differentiation between relapse and late reversal reaction in post-MDT recurrent lesions in paucibacillary cases of leprosy is difficult under field conditions. 1 Even histopathological studies are of lirnited use. 2 Therefore, a therapeutic course of corticosteroid is recommended 3 and is used in practice particularly in tuberculoid (paucibacillary) cases presenting with fre sh activity in old anel/or appearance of new lesions after release from treatment. This is based on the assumption that a delayed hypersensitivity type reaction to persisting dead bacterial products (antigen), causes late reversal reaction. The present study was carried out to determine whether viable bacteria are present in recurrent lesions of tuberculoid and borderline tuberculoid leprosy cases. The type and activity of the lesions are assessed histopathologically. The results obtained in a small group of 25 patients are presented in this paper.
Material and methods
Twenty-five skin lesional biopsies obtained from 25 cases of borderline tuberculoid (BT) leprosy referred to the Foundation between 1996 to 1998 and presenting with recurrent lesions 1-13 years after the release from treatment were studied histopathologically and also tested for the presence of viable bacteria, using the standard mouse foot pad method. Qnly confirrn ed cases of tuberculoid leprosy with reliable treatment and follow up details were inc1uded in this study. For each patient, a detailed history was taken, inc1uding pretreatment presenting symptoms, treatment details, reactions if any, followed by a clinicaI charting to record the old and the new skin lesions as well as nerve lesions. Skin smears and leprornin testing were also done. A deep incision skin lesional biopsy was obtained from an active lesion, using local anaesthesia.
Part of each skin biopsy was fixed in formal Zenker and embedded in paraffin. Five rnicron thick sections stained with Trichrome modified Fite Farraco (TRIFF) were used for deterrnining the classification (as per the Ridley-Jopling classification), 4 type and extent of cellular infiltrate and presence of acid fast bacilli (AFB) if any, in the section. Another part of the biopsy was homogenized within 24 h and bacterial load per gram weight was deterrnined using the standard protocol (WHO/CDSlLep/86.4. 1987). 5 The weight of the tissue available for homogenization ranged between 0· 1 and 0·3 g. The final ' volume of the suspension was maintained at 1 ml per 0· 1 g of tis sue weight. The homogenate f hus obtained, regardless of presence or absence of any AFB, was injected into both the hind foot pads (0·03 ml/foot pad and inocula size not exceeding 1 x 10 4 M. leprae), of a rnini mum of 10 Swiss white rnice in each case. Foot pad harvests were carried out at 6, 7 and/or 8 and 12 months post-inoculation using Shepard's method. 5 In short, a known volll:me of foot pad tissue suspension was spread over the spot slide, fixed and stained. AFB were counted in a rninimum of 200 rnicroscopic fields/sample. The lower lirnit of detectability by this countering method is 1 x 10 4 M. leprae/rnl. A rninimum of two counts per foot pad were obtained at 6, 7 and 8 months. AlI the remaining rnice were harvested at the 12th month.
DEFINITION OF SIGNIFICANT GROWTH IN THE FOOT PADS OF NORMAL S/W MICE
One or more per foot pad counts showing ;::: 1 x 10 5 M. leprae in the harvests carried out at the 6th month or later (WHO/CDSILEP/86.4,1987). 5
RESULTS

Clinical findings
AlI 25 cases in this study were smear negative, leprornin positive and clinically presented with borderline tuberculoid (BT-TT) type of leprosy at the time of recurrence of lesions. AlI had presented with at least one impaired nerve (mostly sensory) and one or more skin lesions (maximum five). None of the cases had overt clinicaI signs of type 1 reaction. In most cases the recurrent skin lesionls were rnildly erythematous. Their pretreatment classi fication was also on the tuberculoid end of the spectrum, viz. TT-BT. The duration of treatment varied from 6 months to 3 years. All except five cases were treated with two drugs, viz. DDS 100 mg daily and RFP 600 mg monthly. In five cases, CLF was added later apparently for persisting neuritis. Fifteen (60%) had received a therapeutic course of corticosteroid during or after release from treatment (see Table 1 ).
HISTOPATHOLOGY
Thirteen biopsies showed features characteristic of active BT leprosy, viz. the presence of granulomatous infiltrate consisting of epithelioid cells and Langerhans type of giant cells surrounded by lymphocytes (see Figure la ,b). Two biopsies had a few AFB (1+) in the TRIFF stained sections. Thus, both clinicaI and histopathological evidence was suggestive of BT reactivationlrelapse. The remaining 12 lesions studied showed features of type I reaction, viz. increase in intra-and extracellular oedema, fibroblast proliferation, increased vascularity along with epithelioid cell granuloma (see Figure 2a,b) . A few AFB (1 +) were seen in one of these lesions (see Table 1 ).
BACTERIAL LOAO AN O THE VIABILITY TEST RESULTS (TABLE 1)
Of the 13 biopsies that had shown active BT pathology, only two cases were a few AFB were noted in the homogenate. The bacterial loads were 7 and 3 x 10 5 /g wt. In the others no AFB were observed in 200 rnicroscopic fields. Nevertheless, five of the inocula showed over lO-fold growth in the foot pad, (this inc1udes one of the two cases that showed AFB in the section as well as homogenate) thus viable bacteria were detected in 5/13 relapsed BT cases (38·5%).
Of the 12 biopsies that had features of reversal reaction, one had AFB in the homogenate. Seven of the inocula showed significant growth in the foot pad; thus viable bacteria were detected in 7/12 reactional BT lesions (58·3%).
Although the slit skin smears were negative in alI 25 patients, the homogenate showed AFB in three cases and viable bacteria were detected using the mouse foot pad technique in 12 lesions.
Discussion
The present study looked for viable mycobacteria in post-MDT recurrent lesions in border line tuberculoid leprosy. Viable mycobacteria were detected in 48% of the recurrent lesions in this borderline tuberculoid group of patients, despite the lower lirnit of detection sensitivity being 1 x 10 4 /rnl in the system used. This implies that the occurrence of viable bacteria in tuberculoid lesions is fairly common. Interestingly the incidence of viable bacteria in lesions showing histopathological evidence of reaction was higher than that of the non-reactional lesions. Therefore, it can be deduced that these reversal reactional lesions are probably relapses presenting with reaction. In retrospect, the presence of a growing bacterial focus could be playing a crucial role in triggering the reaction. Fifteen of the cases in the present study, before the biopsy, had received a therapeutic course of steroid during and/or after release from treatment or on recurrence of lesions. It would be premature to comment on whether the use of corticosteroid had any role to play in promoting the survival of M. leprae, but results obtained in the present study suggest that a more system atic study should be undertaken. The WHO control studies report that in PB cases 32·9% of re1apse occur during the tirst year, 34·1 % of re1apse during the second year and 16·5% of relapse during the third year. Thus the majority of relapse (83·5%) occurred during the first three years of release from treatrnent. 6 It is noteworthy that seven of the re1apses in this series occurred 5-13 years after the release from treatment and tive of them had viable mycobacteria in the foot pad testing. Persistence of solidly stained osrniophylic bacilli in the peripheral nerve were recorded through electron rnicroscope, in 31 % of BT cases long after stopping the treatment. 7 These findings suggest that even in PB patients, reactivation of the disease due to persisters occur as late as 5-13 years after the release from treatment.
In the present study, the mouse foot pad results were interpreted applying the criteria given by the WHO/CDSILEP/86.4 1987 reporto We have shown that, using foot pads of normal Swiss White mice, it was possible to obtain a significant fold increase in 12/25 inocula that apparently contained less than 1 x 10 4 M. leprae per rnl of tissue homogenate (0· 1 g of tissue). It is important to note that in all except four cases, a significant fold increase in the foot pad was obtained only at the 12th month. A similar delay in growth in the foot pads of normal mice was recorded by us in two cases of secondary drug resistance. 8 In the present series, in four cases M. leprae fold increase was noted at one of the earlier intervals but not at the 12-month harvest. Known contributory factors to such inconsistent results are subminimal number of bacteria in the inocula, tendency of M. leprae to clump and loss of inocula due to dissemination. 9 Our findings reiterates the importance of carrying out regular foot pad harvests and extending at least up to the 12th month besides proving that the foot pads of the normal Swiss white mice could serve as a good, more importantly a specific and a time tested system that allows the expansion of an inocula containing less than 1 x 10 4 organisms. The time taken indeed is a maj or disadvantage. The quicker molecular based technique such as RNA based polymerase chain reaction detection system could be desirable under these circumstances provided a proper concordance is established. lO In summary, a total of 25 skin lesional biopsies obtained from 25 borderline tubercu loid cases of leprosy, presenting with recurrence of lesions 1-13 years after the release from MDT were studied using histopathology. They were also tested for the presence of viable M. leprae using the mouse foot pad method. Forty-eight percent (12/25) of the biop sies showed presence of viable M. leprae as deterrnined by the significant growth ( > 1 x 10 5 / foot pad) in the foot pads of normal Swiss white mice. The incidence of viable M. leprae in the lesions that showed histopathological evidence of reversal reaction (RR), viz. 7/12 (58%) was higher than the ones with no evidence of RR (5/13 = 38·5%). These findings have far reaching implications in the management of such cases. 
